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(54) 10 CHIP PACKAGE WITH DIRECTLY FIXED LEADS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
structure which reduces the ON- resistance and superior radiation 
characteristics. 

SOLUTION: A semiconductor device has a semiconductor chip 12 
having a contact region on an upper and lower surface, first and 
second lead assemblies are each made from a half-hard sheet of a 
conductive material and have lead assembly contacts each separately 
mounted on one contact region of the semiconductor chip 1 2. the 
first and second lead assemblies are connected to the respective lead 
assembly contacts and have at least one lead extending therefrom, a 
seal body seals the semiconductor chip 1 2 and lead assembly 
contacts of the first and second lead assemblies, and since the lead 
ass mblies are directly coupled with chip, the electric and thermal 
r sistances concerning the package become lower. 
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0 1 © 3 > ^' ^' KSWir^Jiil- $ S flfix 4 
vk4«r»krsW««8CEIR©4i##xV<-Y 

1 3 ] m^^n^y^ ©ffirem i st/s 2 
© 3 y J' ^ h mmmii^m^^'^ <omRTm^^±iz 
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1 4 ir82ilC!>;^!*. 
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»IE»2 0'J- K7 U-A;^ h y y 7'«:l!lge^«f*:5^'f 

«ia^i/x «iigeflS2©'j-K7u-Axh';s'7'oiKre 

ti»*«2n /W-MOSFETilWIlllS^^yT" 

^> S5.ir«!rEJb4ll»i;TflJ«liWl3«i!lt%l!fErfc«>c 
©±H?f?ja*il 5»ft©y^ 7 -M 0 S F E T*flt A 2) 



(3) ^MVl 1 -3 54702 

4 

ra^^ft^^'/ ©irfe^i y ^ i'fR«®^2 ®<ii«»rf6{ 
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- KT-byT'y 3 y^^- hSU'fi(rie»2© y- KT-try 
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«R«»c®3tsnay-K7-tyyy3yi'^' h5:(»x..2> 
iS3©*««©y-K7-by7"ys:S€>jz«i^, flfrgess 
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A e irie*® i; * «c f irifiiji^f^t: -t © * 
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-'^^ -MO S F E T»«llHl8Sf' y 7'-'< y -ir - 
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y- Ki»i!»«:)!f;i">-f y^^}^tt«r/j:r::i:«:«p«i:-r*S» 
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[0 0 1 0} ^^m0ts-»tj:^mm:s.vt0m!kii. m 

1 A~ia8B®0®4#M-rsc:i:irJ:O^«8»;ffi»$ 

s vs* tcr 5 asa «:^-r » n ffl V ^ e> n ^. . 

(00113 01 AJttXHl B-Ctt, *^WJrt«^Tfl| 
J5«SnfcA'7-MOSFET^<u'-5r-i'' 1 0;i»«^n^H 
Va0ROf»fffl0»3T^SH'5, /^^-MOSFETy^ 

•y^-i^l OX\t. A'7-M0SFET^'yyWi\'^itV 

■< 1 2*»^ifi©3y^i' vmmzx^mw)^n^mmu 

OSFET (WS^Stlt) ©7U-<%jffiA*. /W-M 
5<; OSPET^s'7'1 2f4, 1 9 9 7^9;^ 9 B»Z 

Richard K. Williams S.I/M o h a m 
mad K a s eml'f+^SH)^ TVe r t i c a 1 
Power MOSFET Having Thick 
MetalLayer to Reduce Dis 
tributed R e s i s t a n c ej i:V'>-5 ^-f 
b;w©*S<($WIB5. 6 6 5. ^QQ^\Z'4t-:,xm^&-t 
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<i;t<b. V-x'j- K7Hry3/'U 1 8©3:x^^,hf®ttE 
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5tf ©y-::^'J- Kj»l 8 b»i=J>*'^ h^ttil 8 a;6v5,15 
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©WiSW^yj'^ h=g:«j#t4. 8a 
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too 1 83 ->17-M0SFET-'^f -^--^^l OC!>Sit 
XS«r^t-fc*»3, S12A~02D13, a^0©iilS:Pg 
»c:*5lt-S/^7-MOSFET.''?s"ir"i? I 0©»f®EI^ 
SSJtr/iy-MOSFET^'yy 1 2*V<^'->' 

)i S^I^^JJfCD 2 6 0 § a v/- h jj^ e>fTfe*»n •5. 
»;-K71/-a;^ h >; ■;'72 eJiV-::^ >J- K7-b>'7 
'J 1 8 Sl^y- h 'J - K7-b 2 0 Sr^tf. * tc 
- K7 h y 5/72 6 liV-;^ 'J-K7-t:>7'; 

1 8RI/y- h K7-by7'; 2 0«r*tir«j^U, 5 

t <; - K 7 U- A X h «j 7 2 6 t^ti^T 
«5««fii5^J (MS^-a-r) *fc'J-K7U-A:;^ 
h yy72 6©»««a5»«, y-;^y-K7-bv7V } 
SXt/y- h V- K7-feV7'; 2 0«r, >'^•'7-MOSF 

34l/y~ h 'J - K7-»: v7'; tr«5«f 
[0 0 19] 02 A-CJiW?R^«»«liffiit^Jl 9A«, A 
7-MOSFETf-y 71 2®y-73>^'i? h?Slsltl 
4 Sl/y- h 3 y KHifK 1 6 ±(r , gij ^ S h. 

r::7Me«sn*»«Bi 9 at/ftb® w 
30 U-A:^h 'j f 72 ett^f T"! 2©±<W^®±-ei'PE 

K7 U-AJC h V y72 603y5'2? h«KlS 

i8aai/2 0a*«, ^n^ny-;^Rt/y- h =3 Vi' 

[0 0 2 03 a2B-Ctt^y:/l 2*K<EL, ^2 0fif 
3tJI2 3*«^y71 2 0TflJc9Kl'-< 

-hjciK»$n-5. ^2®^-8i?^ja^nfc';-K7 L'-A 

7. h U ^73 2»±, K W-r y K7-by7'J 2 2S.I/ 

y*)- K7-bV7<Ji: h >'J~ K7-fe>7'J 2 2% 

K7 W-A7 h U y73 2©3y^^' h<«tt2 2 a 
tt-?^-;'71 2© KP-f y^^yif^f h««t»r^tLt«'ffiS 
na. K7 b-Ax h y -^rs 2t±ftfejix, ku-t 

vy- K*82 2 b*^U-K7 b-A;;^ h V v72 6©v 
-y^at/r-h 'J-KMl 8 bSl/2 0 bi:l3(?[5l— M 
±=S:!it1-.k-5<;5!tJ^^sns. ^O^f-y7l 2(i|232 B 

[002 13 ±fe^^'fmf^jii@»'ft^o5:^fefcLT, * 
50 •>'7i z<'>rM0i-'i"iy^yi'p h^ts.±t\itt<. 
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V- K7 U-A;^ h <) f :/3 2c!)3yi'i' H««c2 2 a 
±i::|ff2c?»lti»2 3&»j»rs:6-»!feA<ab«. 

[0 0 2 23 »«in 9av2 3*«<fc-r5«ati. u- 

K7U--A;^h»J '/7'26Rl)f3 2C!>«*t«J<tttRft« 

V tt ^ fc*mt<?) J; -5 Ji«ilt««»r ® -5 
'J-K7-by:/y 18, 2 0, &t/2 2A<, aVMcft)!* 

[0 0 2 33 02 CTtt9^y7'l 2ttSlrt{Xffiasn, 

-a:x h V .vr2 6av3 2aj»o«Hrfr*fttij«?i^sn 

ia2D'TM±U- K7 b-AX h v7*2 6ti h 'J 5 
>i^^n. F7 U-AX b 5'7'cr>«iKffl#>S:l5«** 

20b1)^^^mL, V-'7.RlfY-h')--h'!Sil81oR 
1/2 0 bf;- K7 U-A:^ h <J f •/2 6»r<to»fi|[* 
n ^) fit® y< 7 - M O S F E T y - y ® y - :^ 5, t/<^ 
- b 'J- KiB*»e,^j.g|^;5. lUfllt::';- K7 U-A;i h 

y r 3 2 1 h 5 y^sn, - K7 i'- a;^ k v 

[ 0 0 2 4 3 * V- X, y- h Riyf K U-f > U - KM 
lab, 2 0b&lf2 2b»i, T^U V Ha]gSaStS±lcB 

') 5 >^Rjyf7^jaiae«, y - k 7 a x h v 7^2 

6ar/3 2 ir J: 08?gK3n4^ y T'Jtfc^riR^I-'S w i; 
T S S J}l- © 7* U X J: ►) |BI 1^ H ^T *P n * d i: A W * t 

[0 0 2 53 «i6ft, -'W-MOSFET-'^yy-i^l 

i/Kb-f y';-Kii«i 8b, 2 0ba.r/2 2b*^ 

^. ^ii^s«/J:{i^;5f•; 7o~:ro-t:;i«'fflV^T. 
MOSFET^'^-f^r-S?! 0 1:^') > hm^MUtOK 

[0 0 2 63 J:3e®«»:7»;, ^W-MO S FET^^-v ^ 
-i^ 1 OOy-X, y-hSl/KU-f >'J-Ki(i 8 
b, 2 0bRtJf2.2b»i, ^/"J ^ Hll»atgi:yW-M 
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*fe'J-KMtl 8bSt;2 0b»iS£«cD;Kyr-<y^^7 

^?'7'1 2 0±<Mi;0flflOjia6<jfft^i<E<T^„ ^ni^ 
;i 'J - KHa 1 8 bRt>'2 0 b tivW-MO S FET-1-y 

SP^AV^7-M0SFETA5/-!r-i? 1 0{i^3V^l:lli 
t?.. 

[0 0 2 73 03 A^ll/HSB-ra, *^fl^(r'(iil^TM 
J^Sny^cief 2 0>''?7 -MO S F E T^^ y y- 4 0 

FBTyiyy^i>4 0»i, .'<7-M0S FET^^f y- 
->* 1 OfciBi^iz, ^ijffl0 3y;J'^' hfHsSt'ctipSgSb^n 
2»'<7-M0SFET^>;*7'4 24<^A2><, 5^7^42 

©±1W©y-X3 v^'^' h#(j8!t4 4ai/y- > 3y^'^' 

n*. (5l1|ltr^.y :r4 2C!)Tfl)CD K u-<>=> y^ hfi 

(0 0 2 83 y-X'J-P7-fey:/''J 4 8{±^y7'4 2 
20 cDy-xny^'i!' h«S«i4 4i:S/54T'5=i'y^'^' hggJsS 
4 8a4ffi;l-2>„ y- X >; - KT-t: y 7" 4 8 :3 y 
^'hffittc4 8al±, m5l6tlj»1Etti«ita 4 9 t ^ 0 f- y 
7^4 2<0y-X3 yi' rJ' h«R«4 4 i:»iK*^agir»j?f$ 
na. 3*©y-xy-KISl4 8bl4 3y:J'^' hSSSc4 
8a*»e.Jt:SL, 7*y V h y i' 

(0 0 293 y-XV-K7-try7''J48C!>3y^'i? h 
«g«E4 Satty-xay:?^ hj^m4 4<D:k^i^t<DlSt 
^WnyiJ^i? h^rfi^JSI-S. ny^'^' hfi«4 8 aSl/ 
5<7 y-X'J-KiSl4 8bH, 'e»JAtf25 0 $i'oy 

0. oMyf-) ©^s*ir-rs«-e-ife®j:-5<csfejs© 

6<j!»«ti^«;4<y-x y- K7-by:/'; 4 8 izMLxm 

[00 303 ^yi'^' hffl«i4 8 aliy-X:3y^'i!' h 
««4 4*J^;5^•r■^>&Jli:al»J:l3Jl^v^fe«>, ^y^'^' 

h«iSi4 8 atiy-x^yi'^' b^St4 4 J: D/hS^cffi 
mi^^i:hftb.ta.-iHy^X^yfi^ hmm4 8 ali, 
y-x^yi'i? HiJ«4 4®«®K©affil^T-fegfRfta)i 

*fcy-X'J-KfSl4 8btt«£«©jK>T-<y^'7 

s F E 9 y--:^ 4 o©/i y y-i^ffi*i[*¥ l < im 

[00 3 13 y-X'J-K7-ty7'V 4 8i:isiffi(;, y 
- h y ^ K7-fey7"; s 0iif=-f /4 2®y- »• ny^* 
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y9i; HiS«6 2 aSlfaV^'i? h«J«5 2 aA^P>Sl£ 
1-4 4*©Kl"f >y-K»5 2b^:(»;t, yjvh® 

7'-b>rU5 2®3yi'^' H8«i5 2ali, 

[0032] :^7:x^yi5'SS(«Att5 4»i, ^y:/4 
2. U-KT'b>:/V48, 5 0Sl^5 2©a>'^'^' h 
®l«48a, 5 0aKy'5 2a, 3tUffr';-Kr-by>^ 
';4 8, 5 0Rt/5 2®'J-KiSaa5^^4 8b, 5 0 625. 
Ut5 2b«:«Ar-5. ^Af*:5 4 tt^y 3^4 2 %^«5A> 
5»««fi<;at;»fl&tCil6l»L, |^«f»i-'<'7-M0SFET 

5 4 ttx jK^f -> / >}? 7 ^' *J5)c?^«#4c!) J: ^ <cffiK® 
SEJ31©>'5;jl^v^'IKttA«c-e*oT*V>. «A#:5 4 

tt. 'J-Ki»4 8b, 5 0b2Stl/5 2b0:ArW^*»A 

[0033] ^iV-MOSFETyiv^-i^ I Oti^fi 
0, >'<7-M0SFET^<S'y'~i?4 0»4, y-K»4 
8 b. 6 0b2Slr;5 2b«:Ja{3f^^l'i!fAr***Afr5 
4 fefllAS. •tH>^)x>'<'7-MOSFET/tyir-i'4 
0I±, U-Ki»4 8b, 6 0b2at/5 2bOBII«3y 
^ ««Et|i|--T®*&t-Tfll«A*«ffi5 4 a 

CO 0 3 4] /<9-MOSFET/^i''5r->>4 OOSjS 
l± "7 -M 0 S F E T -'^ f y -i^ 1 0 CDSSJfi i: I§i1|[ t 

•eio^/j:5;ft«, y<7-MOSFET>'^yy~5^4 0 
CD'J- KTtvy; 4 8> 6 OXl/5 2*«^y /^4 2»r 

0 ®»^fc:±IB t fc h y 5 > ^^at/Jf^/ftiflStt, 'J - K 
«!48b, 5 0bRy5 2b^fiS}^-li-r, jS?fiJ«Qfl-!fi^R 
tJfSlMgi5^>SrA'7-MOSFET-'<y'ir-i;4 00-^n 

4 0 ©«-&©iifA5aett, TflJliAf*^5fe®*< - KH 4 
8 b. 5 0 b2a.t/5 2 bcDffiSl^ay*' K^JiSfcrg- 

¥p±jr?^/iS^^n, l^i^irSityvy 

CO 0 3 5] ia4A2H;B14B'Cli. *IIMJrt^oT« 



(7) 1 I - 5 4 7 0 2 
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^^cSn-fe»3©A7~M0SFETAy y-vO 0A^ 

FETv^y-Jr-v'e Oti. A7-M0S FET>'< i' y- 
i/'l OSJ/4 Oi;|S|lf{r, ^iao:3 v^'iS' h«Sl«lcJ;'? 
Sa^«?Sia^.^^*9-MOSFET5^y:/6 2=S:(ffi^«.o 5^ 

ny^'^J' l><g«t6 6»i, TyuS-'i^A, -v-ir;!/. a)iv> 

n^naton*. isimc, 5^-^:^6 2<dtih10kU'/> 

coo 3 6] 'J-KT-feVT'U 6 Stt^y^B 2 

cr>y_;73V^'^' HS«6 4i;*g«|-*-2>3 V^'^' {SW 
6 8a4ii^«. y-xy- FT-feyry 6 803 
^ h fia«6 8 a (i, 6 9 J: 0 V 

7*6 2 ©v-;^ 3 y ^' ^ HS«6 4 i:«0!k«SS«r<*}$S 

C0037] V-xy-KT-bV-:/'; 6 ScD^y^'^' h 

y-;* 'J- KlWe 8 b»4, «»litW2 5 0 ^ifoi' (*!) 
0. Ol-fy^) O*S«;*-r-5«i^^^0J:-5/j:SfeJK© 

«J#«&^«*' y - :^ - K 7 -b y 7^ y 6 8 U Tffi 
10 0 3 8] nyi'i' USStee a!6*y-X3 V^'^' I- 
h 6 8 a « y -X 3 vi' iJ- h 6 4 4: 0 /h ^ V>^> 

y - ;^ 3 > h «« 6 4 0«iilW©«£EPi*T 4 

•5. *:fcy-:^'J-Ki»6 8biJ|ie*o.-K>f ^ 

S F E T-'^ -y y-i/* 6 0 y y-i^ffi^t^:^ t < l£® 

4<> [0 0 3 9] y-;^';- K7-t:>7''J 6 StlBItttl, "/ 
- h K7-fey7"'J 7 0tt-?-5>-/6 2®'/- h n 
J? HS«6 6i:j^M1-4 3i'^'55' MS«E7 0 a4:«iA 
•5. y-hU — K7-feyyy 7 0<i!)3:'#'^ h^«t7 0 
a »4, (BS^^-f ) »r J: I? ^ y ^ 6 
2 ©y- h =1 y ^ KR«6 6 i:««l*^t!Kt'«*!f *K 

1 >^«Qy- h KM7 0 bl±3 y^' ^' l-^«7 0 

WWfJr KU"f y'j-K7-fey::^y 7 2ttf-7 
Sfl i'^' h«tt7 2 aRr/ay^';^ h6MM7 2 a;!)»e>M^tt• 
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S4*<3!>KU'f>';-Ki!*7 2bt«A, ^'J V I- 
■ty:/') 7 203^^'^ HSis27 2 a tiiai5Wi»«ttJg 

[0040] :/-?;nf-'>'^'»*^A#:7 4tt, ^v^e 
2, 'J- K7-b>r'; 6 8, 7 0Si;7 203 VJ' h 
flSWeSa, 7 0aai/7 2a, ^l/l:; 'J - KT-tr 
0 6 8, 7 0ai;7 2©';- Kil9SP^>6 8 b, 7 0bX 
1/ 7 2 b ^^Ati>o «A«: 7 4 lif^ v 7*6 2 *^a5*» 
e>«*!l6S>St;«k6?J»rlife»t, |S]l^l3/<7-M0SFET 

7 4 »x 1/ y 7 ^^J^ttiW® <}: 9 <cfiE«© 
BE*]© f^Tsi-^^if Sil$*A#:-C* -9 T i: V^. 
[004 11 ^^-^-MOSFET/^f -Jr--;;! 0211/4 
OtjSJ/jrO, /•<9-MOSFETA-7'>--v>6 0(i, T 
«J*fA^«iS 7 4 a i: ^-^F® * /jrf TiUm® 7 2 c % 
*-r?>KV/'f V'J-K7-by:/';72%(i||AS. K U'f 
KT-fey>^y 7 2©ifeT«l«W7 2 cttSfttlS 

t/}lft6<J 3 y ^' ^ h «B««r t ^ 5> r. 
CO 0 4 2] -/<7~M0SFETy<f -y-i^e OOSajft 

K©2 6 0 5 ^aylf-y- h A»P,i7tt*>n'6. ';-K7 
U-A::^ K 'J •y7'76l±y-;^ 'J- K7-b>y; 6 8S 

r/y- h y-Kr -fey :r 'J 7 o%«iA«. *fc';-K7 
h •y7'7 6t±. y-::^ 'j- Kj-fey^'u 6 a 

y :^ 7 6 rt , y - ;^ u - F r -b y :^ 6 8 21 

t/y- h K7-by7''; 7 0*, >'n'7-mosfet 
j\v*r-%> 1 Oi;PI^C!ajgansiS^A«*«v><o*» 
©flbO/^^-MOSFET/^y-Jr— :^ (03^1*f) ©y 

- ;*aufy- h - K 7-b y 7' y tieiK-r « ^ a^i? t 

[0 0 4 3] laSA-Ctt, ««65i»S{*«jillB6 9*«, 

6 4&t;y-h3y^^' KiHtt6 6±c, sij^cttta 

-< 5 K-^-;^ HT3fer>TJ:V\ •*©^'J- K7 W-a;^ 
h ';-;/y7 6li^->y6 2©±<»J«ffiJ:-ei«PBESK, U 

- K7 l/-A;i h V •;'7*7 6±©3 yj- o bfa«i6 8 a 

si/7 0a*«*n^ny-;^3sii/y-b3y^'^' h«s« 

6 4St/8 6HE5IJ3n2). 

[0 0 4 4] ^sBTB^yye 2iis;i5$n, ^2© 

«ll»7 3*»^y:?'6 2©TfiiJ©Kb'f y^y^-^ hfg 
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t/ K u y K7-t yy; 7 2 'fev>< -p;j>©{)|'.©>'\'7 

-MO S F ET^'^-y ->■->»© K U-^" y U K 7 L- y/ 'j 

2). K U-Y yj- K7-by/'J 7 2t±, n y ^' h 
7 2aat;KU'f y'J-Kl»7 2 b©T«|3S]S7 2 cA« 

Tfitc:^cS«t^»rj«l^sn5, V- K7 w-Ax h >; y 

^7 8©3 yj' ^ h®«i7 2aW^y7'62©KU'ry 
ElSBtzS^SnsHSc&fifrffSSfe^n^.. *© 

«««»6 9ajA7 3«ifii!f{i;Ei;r«yt^p«3-c<i5!^i:$ 
[0 0 4 6] ±fe©^^'f]?j#ja@nftb^;^i*ii, "s-v 

:r6 2©Tffll© K l"f yay^'i? h«lS±-C»i)^j:<, 

- K7 U-A:^ h ')vfl ?,(K>^y9 tr h««i7 2±»r 
»2©«ii|JB7 3«rtt»-rS3i;-C2fe4. ■?:©^^'yy 
6 2ti'J- U-A::^ h -y 7*7 8 (Zj^f t TlfEES 

"J - K7 u-Ax h -y y7 8©3 y :^' h^gisE? 

2 a *» ^ y y 6 2 © K U y 3 y h <z E?1J S *x 
4. »«»6 9XUf7 3ttJ:IBOi-5CW<tiPI*|-C«I'ft 

$n-r'bJ:v\ r©f^ii©^^'f BjftiSStt, ';-K7u 

-A;^ h y y7'7 8©fl!Jiianrf^yr6 2^S:e-r«)!Cl« 
[0 0 4 6] »«fll6 9RlX7 3©«YkWK:, ';-K7 

w-a;^ h «; y r7 6Si;7 8©1as^6«3'iti:la*«^*"r 
•^)fctf)»r, y- K7 U-AX h 'J yy(iflEI»i6, f^Salt 
V Mi ^fc♦f+^t © J: d H HJe-r 2. :^ "CS V N \z 

m^tSi^4^:fc*W*LV^. Cl©^i«CJ:0. y-1-7 
•fey:/y6 8s 7 oat?7 2*«^v^^xS«4LT. y-x 
K U'f y^v^»y-^ K b-r y-NC^fiis*'^^ 

?^fiS:aai^Il^v^^i*©ft +©ffi3e©i^;«-ci»* * n T t 
[0 0 4 7] Hsc-ett^yre 2**i/wt::eosi$n, 

7'9X^y^'»»Afr7 4*<5^yye 2RtJfy - K7 U 

-AX h y y:^7 6Rcf7 8©g8^^©;siBt:jwmjs)c?^s 
n-5. Ku-e y y - h*7-fey7"y 7 2 o:^t{bj«®*<7' 

40 [0 0 4 8] 06D"Ctty- K7 U-AX h y ^^7 6 

A<hy5yi/sn> y- K7 w-Ax h y y y©j«ia2i5 

-^-niz J; 0 y-X y - K«»6 8 b h 

y-KiSi7 0b*»f>»fllu, ^tp>iry-x5.t/y- 1^ y 

- Kl» 6 8 bRV7 0 b 4 y - K 7 U- AX h y y 7*7 
6 C J; 0 Sn iffi«©<lt© A 7 - M O S F E T y ^y 

y-i^©y-x25ti/y-i-y-Ki^A-p>^mi-s. i^^t 
i^y- K7 w-Ax h y ■yy7 sjih y 5 y^j^sn, y 

- K7 U-AX h y y 7'©gf0Effl^^SrK!*-r^. 

[0 0 4 9] $fcy-XRt;y-by-Kll6 8bSV 
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® 5fc«615tt K l"!' V - K T -b r 7 2 t * 
* *i « ^ y T'Jiir* JRi» t * c: i: 1 2> 1/ :^ c 

[0050] S«jft»>'t7-MOSFET/'^?"5— i^6 0 

- Kl» 8 8 hlLXfJ 0 bmVVL K W-f V <J - K7-fe V/ 
V 7 2 ji«7' y y h ElKai«J:®3l«fjK-r * 3 > f h 
»r ffiJiJ S n S J: -5 13 0: * . 8|i{!!fl!;/d: tt fc* 7 n - 7*0 

coos n BI6AXOf08B-C(i. 2(i:^??(Z«e-:> TflJ 
fit 3 H % 4 -P CD ^ W - M O S F E T / y - 8 0 *V 

FET/t?'^r-5?8 0tt, y<7-M0SFET^<s»^r- 
i?10, 4 OZll^6 0i:|BH3H:, ^^a^cn y*' HMttt 
J:«3iR»Sn?)-'W-MOSFETf^«yy8 2S:«|A 

too 5 2] l,*»U)!j:*«e)-'<'7-M0S FET^y^S 
2a, /<7-MOSFET5'^yy82<!>MOSFET*» 

afc?1J^r^i»e!!sn>ttv^it«), ±k®-'W-mosfet 
^y:/i:»il|)tt-5. -tCDf^b^JlZA'^-MOSFET^ 
8 2 <5 MO S F E T tt 2 -^O y C »iJ * n 
HI CDi'^V-yCDMOSFETli, -^^yysac^i 
fflJ»X^«ffii(«^ay-X3>^':J' hm8 4 2iH/^«iE 
«*Jiy-h3y:?i? h«i«8 6!&«IA-5. ffcMl® 

!/;w-'/OMOSFET»i» rtJiKi/'fy (Blwi^-f) 

[0 0 5 3] »2O^^;V-yoM0SFETtt, f^f>'' 

^/^JaEifil«ay-^^>^'^'^««8 7^rtil^*. * 

fcm2cD^';v--:^oi)MOSFET»i, %\<r){ft^-f<Ji 
M0SFETi:*f*SH4*?aKl/'r > (Bw-B-f) 
<iA%, ;r-5tT2-:>O^';i'-7'0MOSFETtt, ^ 

~M0SFETr^WX*}»Jpa5»:J^fiS-rs. 2-o©M 
0SPETf-V<-f:i^tt2^©ffl»jy-Mxi»)®«ir#J 

10 0 6 4] igl CDy-;^U-K7-bi'-/'; 8 7»i, -J^ 
y8 7C!)3>'^'^ H«aE8"7att. 

89t; JiOf^-yT'SZov-zsyi'i' i-1i«84i:« 
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y •7'8 2 3 V MSMt 8 7 a lb t « / 

[00551 y-;:^ 'J- KT-tyyj 8 70:3 >^ ^' h 
^«£87ali, V~:;^nyifif h^mSAOzkm^to) 
««ltt=iyi'j!' h*«»-r%. a yi'^ h®*S8 7 as. 
t/y-;;^ V- K|«8 7 brt, «^J;t(f2 5 0 5 a y (i^ 
0. OWy^) CDj?$Sr=frr*^^^® J;-5ii^;S0 

. «i*«tt&jRd«y 'J - K 7-b y y V 8 7 »r fflVN 

[0056] ny^'^ hfS«E8 7 atiy-xny^' h 
^W8 4$rJgfi!J1-5^JSEJ«JiJ:0»V^fc*. y 
h«ttt8 7aJiy-X3yi'^' HiHt8 4 J:'5/hS^t^ 

tti£«t-^r k36«Tt?>A<, ^d-e^iwnJi, '^^<Dif^ 
9PV^m\^Xs y-;^3y^'^ h««8 4<?)-a5i:« 
-5. *ifcy-;^';-K*S8 7b«*iie«©/-KyT-'< y^-'y 

SFETA>y^r-SJ8 0©-'<?' ^r-yffi^tfcSt < 

[0 0 5 7] y-;^';-K7-feyy'j 8 7t(eit»(r, y 

- V '>)-K7-byyy 8 8ttf^s'7'82®y- h 3y^' 
h««8 6il»jttra3y^'^ bffi«EB8 a^fllA 

. y- h V- K7-byy'; 8 8®ay^' j> h«R«t8 8 

a«, s^^^6t;3^t«tti^#fl c^o^yfs 
2©y- h a y ^'KS«8 6 tfetti^figjifitj^sn 

30 a. 2-o®y-l.U~ Kli8 8bti^?»:/8 2«)*ffi!l<?) 
3yi'^hfS«8 8a*»5>iiffiU 7"'; y MslJgSffii: 

coo 5 8] IBl^jr, y-;^'j-K7-fey:/';9 0ai>' 

y- h 'J- K7-fey7'>; 9 1 tt-tia-eiay-;^xt;y- 

h3y^j> h««8 625.t/8 7ir^SK3n«>, * - K 
7-by7''J y 7*8 20f«inX)»-:5®fll$t?S?E-r?) 

. [0059] 7'9:^5^5'^«*fA«:94*»^y782S 
tf'J-K7-fey7''Ja5»8 7, 8 8, 9 0Rt/9 1'feit 
Af*, *tAf*:9 4l±^y78 2=fe;H-Si556^?)ffi«&?)Rt/ 
5«{kW{3ite<»l., W^{Z>'<7-MOSFET>'N'y^^-i/*8 
0(::«iiiW<t5:itSU^»Jtt^r-^AS. «A<*9 4tti4C 

^s':?Mi^A«:■X^^&■^T.^:V^, 

[0060] /<7-M0SFET/''?->'y--:^8 O^ffiSit 

ii@*'07 A~07ctrsv$n5, «:i7jc';-K7u- 

»02 50 5^'oyff-y-h*^?>tltfe*»n5.o 'J-F7 
U-A;? }> 'J •j'T'g 6tt';- K7-by7'; 8 7RU90 
50 ItlfK y- h 9 K 7 -b y 7 V 8 8 9 1 Srii A 
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* >; - K7 A;^ h y y 9 6 {4, J:ie V - K 7 b 
■y-/') %^l;irft^bs 'J- K7 U-AX h U y ^9 613 

tt, 'J-KT-b>:/'J 8 7. 8 8, 90, 9 1 *, 

-M0SFET/t?''5r-i;i 0 t l^^»'fijS$n*«^ 
t ab?) V^ < ■oA»(?){&®/<7-M0 S F E -y 

[ 0 0 6 1 ] H 7 A-C»i, «i5lW»«tt»«F» 8 9 tK 

8 AKVV-T.-^y^ {/ HB«E8 eatt/cy- f- 

^' H®i«8 6aV8 7±»:H@3lJ»3?ft«^n?>, i6SIH8 

■C^&'^X^v^. ^©»V-K7 U-a;^ h 'J yy9 6»i 
^ y 7* 8 2 ®±«J«®±»3i¥ff * n, - K T-fe V y 'J 

8 7, 8 8, 9 1 o^y^'^ hiii«*<-^n^n 

[0 0 6 2] SI7BT«i5^y'/8 2*<aiF*3frffi»Sn. 
yvX^f ^'jKi*A«:94*t^f y82at/'J- K^U 

-Axhyy^geffi^^w^ai^waifi^j^^tiSo 07 
c-eti'j- K7 u-Ax h y y9 6«± h »; § vif^. 
n, >J-K7l/-A;^^ U5':r•a)»lS^^i5^'Srl5^*L, ^ 

ntriO Kr-b^yy 8 7, 88, 90Sl/9 14 

l:v^A»p„ 5€>»r K7 u-a:;; h 'j i/yget-j:*) 

S n * ffiie©flb O 7 - M O S F E T/'< y y - 0 

[0063] tfcy-;^Sl/y- MJ- h*J^8 7 b, 8 
8b, 9 0baV9 1 btt^ VVHHlBSSffi±»w®||» 

iT'st/ji^fiSiaeji, K7 I'-a;^ h 'J yyg 6ir<t 

[0 0 6 4] fijfi^, >'W-MOSFETy^'yy~y8 
V-K*S8 7b, 8 8 b, 9 0 b 'B.V Q \ t if'Zf > Y 

i{^|ll6^J<t^i^te*'J7D-:/a•b;;^4ffiv^•c, 

A 9 -MO S F E TV^ y y - 8 0 1 y KElKSiS 

[0 0 6 5] 0 8 ASi/ias BT»i, ^^m:.vtr>xm 

«$n*»6©>'<7-M0SFET/<-f y-5?l 0 0 
OS F ET^^v y-i^ 1 0 0»iy<7-MOS FETy^-y 

[0066] </N'7-M0SFET''^i'y.--^ 1 QOfevr 
7 - M O S F E T A y ^ - 8 0 i: CDfWC 1 -oM/j: S ;S 
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«, V~:^St/y- I- y y^' ^' (SlS^li-r) 

7-M0SFET9^-y •/ 1 0 2a)l=m\Zhi t.\'^^ hVC 

h^. y-;^25.u'y- h 'J- KT-tryy; 1 0 3fi-^n 

[0067] /<7-M0SFET>''?5'y-i^ 1 OOfcA 
7-M0SFET8 0 i:®rfl"CMi!)S:^j:^^li, /W- 
MOSFET/^'yy-i^ 1 OOC!)#*A#:l 0 4*', V~ 

at;y- h 'J - K 7 -t y 7" 1 0 3 (?) $ e> i~ t <f Sf5 

^ &*t A L, 'J - K U ^ f 7'# f 7 ^' -i-fOif^ V T 

[0 0 6 8] -'N*7-M0SFET>'<y -ir-i/' 1 0 0 
7-M0SFET/'^-y y-v>8 OfcCDMtrS et'M'lt* 
y-:;^ai/y- h U- K7-fe>7''J 1 0 3/|5-?:n 

K7-by7'';ii, 2-:30l@3iJ03y5'^' hSglSc^ffiXv 

«r'2.1*0'J-Kii«:ifiA^.. 'J -K7-b>y; 10 
3©V^rn©=I >■^'^' -^^'^T^l 0 2Tfi!lj-:y 

-MOSFETy'tyy-'>' 1 0 0 «. >'^7-M0SFE 
T^-N'yy-i^S O^A-^JijllJ^^liSISSan, V-:^28lI/ 
y- h ^' h«iSfiA*/'^7-M0SFET5^f T'S 2 

[0 0 6 9] ic:i::iai)jsii,-2)fi>»c?)5ij£««jti, ettae® 

y-i/'li, 'J - KISAJiifeJKcO/KVx-f y^7-Y-\'<J:'5<K 

[0 0 7 0] JS2!rcc:»:Ktt3n*A-y y-->'n, ^ 
t -2). %.mi%iBmt >; - K«S i: ^ y t ©Kl 
[ 0 0 7 1 ] iP3 1 i TgeiRaEni^^ f y — :^«^iia: 

7 ^-A^:ffiV^^>„ ;ntt, ^i'7'*«f--;'7'c};'9:^tVN 

X0 y - K 7 w - A a: •? , -^c!) 5^ V f'^^-xxznt 
i/^;/y-i?-9--i'X'&J:0/ha<-r?>::fc*«Tt, 

ffij®fiJ;Stt 1 Cy^J'y-i?8^j|Rt/l^^^r*» 
50 [0 0 7 2] *3IWRt/-?:0fiJ;SS*<l»«8t:?eiK3nT? 
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tzW 

[00 7 3] 

* W 4 W 1 7 -MO S F E T/< V ^ - <Z)»rlSEl-e 

CBI3J ARi;B*>e.<e«J, A«i.*ftW0 1 -3<05IJ6^J 

13 iif ^ T flf S n /t *B 2 0 '7 - M O S F E T ^ !y " 
i^CDVaSBT*)'?, Bli|»2<J)/-?7>-MOS FETAf 

[124] A»r/B*»e><r»), A»±*»M<0 1 -^0f^iS«« 
, T «|J5fc 5 ny^M 3 7 - M O S F E T.-^ y -It - 
B(iSl3©/<7-MOSFETAy 

[05] A7i5DAv?.<t«J. ©SSjiSSPBfC 
«m 3 7 -M Q S F E T/^ y - y cr)»rWB|-C 

[06] AJtl/B*»e>iiO, Att*»M® 1 -PCDHiffi^aj 

tflij* a nfc» 4 9 -M o s F E T>''« ^ - 
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